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Cloning and developmental characterization of four vasa genes, Apvasa1-4, in the parthenogenetic and viviparous pea aphid
Acyrthosiphon pisum
Gee-way Lin, Chun-che Chang National Taiwan University, Taipei, Taiwan
The vasa gene, which encodes an ATP-dependent RNA helicase, is one of the most conserved germline markers in animals.
In the genome of model insects such as Drosophila melanogaster The rhythmic formation of vertebrate precursors (somites) from unsegmented presomitic mesoderm (PSM) is thought to be regulated by an oscillating network of cyclic genes. The evolution and mechanism of this segmentation clock are not understood.
In mouse, over thirty cyclic genes associated with Delta/ Notch, Wnt and FGF signalling seem to form a complex clock.
To date, cyclic genes in zebrafish are restricted to the Delta/ Notch signalling pathway and downstream target genes of the HES/her transcription factor family. To assess the conservation of this genetic network we aimed to find new cyclic genes in zebrafish by using a phase-ordered microarray screen. We identified two new components, her2 and her4, but no cyclic members of FGF or Wnt pathways were found. This suggests that HES/her genes could be the conserved core of the ancestral segmentation clock.
Eleven her genes oscillate in zebrafish posterior PSM, in contrast to four known in mouse. This large number raises the question whether they function redundantly or play independent roles in different aspects of somitogenesis. To answer this we characterized her2, one of nine cyclic Hes5 sub-family genes, and compared it to known core components of the zebrafish segmentation clock, her1 and her7. Our data indicate a role for her2 in somitogenesis that is distinct from known her genes. We propose a model in which the duplicated Hes5 sub-family members form an oscillatory loop conferring robustness to the fast S252
